Computer simulation of osmotic expansion and shrinkage in okra hypocotyl segments.
Okra hypocotyl segments were incubated in solutions of 0.3 or 0.4 M sorbitol at various temperatures and their shrinkage was measured. The result yielded an apparent activation energy for shrinkage of 4.8 kcal/mol, which is close to that of the viscosity of water. This coincidence suggests that the viscosity of water, i.e., the reciprocal function of water conductivity, is a limiting factor for osmotic shrinkage. Abrasion of okra hypocotyl segments with Carborundum substantially increased the rate of their osmotic shrinkage, indicating that the cuticle is the major barrier to water uptake by segments. The apparent activation energy for osmotic shrinkage was 4.5 kcal/mol in abraded segments. By introducing water conductivity into an algorithm, osmotic shrinkage and expansion of hypocotyl segments was successfully predicted by computation with this algorithm. Hence the extent of the contribution of water conductivity in osmotic shrinkage and expansion can be evaluated. Based on this simulation, water conductivity was identified as one of the major factors in governing the elongation growth rate of cells along with the osmotic pressure of the cell sap and the mechanical properties of the cell wall.